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the solid distribution is not affected by the removal of the infinitely small quantity of matter (Art. 101). But the superficial distribution on the inside of the cavity does affect the force in a manner which depends on the form of the cavity.
Thus the resultant force at a point inside a magnetic body is made up of two components. One of these is due to (1) all external causes, (2) the whole solid distribution, (3) the superficial distribution on the external boundary. The other is due to the superficial distribution on the inside of the cavity alone. The former component is defined to be the magnetic force at a point within the magnetic substance.
343. Let the cavity have the form of an infinitely small cylinder whose length is 26 and radius a, and let the generating lines be in the direction of magnetisation. Let P be at the central point of the cylinder. The superficial surface density, being Icosi, is zero along the generating lines and ±7 at the two circular ends. The "outward" normal for the cavity tends towards the point P and therefore the surface density is -f / for the negative end of the cavity and — / for the positive end. The
repulsion of the two ends at P is 47T/-J1—jj—^—r^rj- by Art. 21
(      Y(&-+6-/))
acting in the direction of the magnetisation of the body in the neighbourhood of P. It appears that the force depends not on the absolute dimensions of the cavity but on the ratio of the length to the breadth. Hence however small the cavity may be made, the force due to the superficial distribution on its walls will in general remain finite. If the radius a is infinitely smaller than the length &, the force due to the superficial distribution is zero. If the radius is infinitely greater than the length the force is 4?r/.
The actual force, due to all causes, on a positive unit pole situated at the central point P of a cylindrical cavity, whose length is in the direction of magnetisation and is infinitely greater than the breadth, is the same as the force already called the magnetic force at P. The actual force, due to all causes, on the pole when situated at the central point of a thin disc-like cylindrical cavity, whose plane is perpendicular to the direction of magnetisation, is called the force of induction at P.
By taking cavities of different forms we may contrast the two forces in other ways. Let the cavity be of a thin disc-like form, the normal to the plane making an angle i with the direction of
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